Transient models for the pressurization, vent/relief, and pneumatic subsystems of the X-34
Main Propulsion
System are presented and simulation of their operation within prescribed requirements are provided. as the first stage to carry it to launch altitude of 38,000 ft for release. Once released, the FASTRAC engine ignites at 7 seconds, when it has reached a safe distance from L-1011.
Then it transitions to vertical to exit the atmosphere. After burnout, the vehicle becomes a glider for reentry. In the case of an aborted engine ignition, the vehicle must dump the propellants to achieve landing weight. 
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Helium initial temperature and pressure at ground loading are 530°R and 5000 psia.
LOX temperature is 163°R. LOX tank ullage pressure is 65 psia with a +3 psi control range.
Initial RP-1 tank temperature is 530°R. The RP-1 tank ullage pressure is 50 psia with a +3 psi control range until the RP-1 tank contains 7.58 Ibm of helium, at which time the helium mass is kept constant and the ullage is allowed to expand at a specified rate.
RP-1 tank pressurization line has an ID of 0.65" (OD = 0.75"), and the rest of the system has an ID of0.8Y' (OD --1"). Densities of LOX and RP-I at described conditions are 71.5 Ibm/ff 3 and 50.5 lbm/t_ 3, respectively.
Volume of LOX and RP-1 tanks are 300 fi3 and 188.51 if3, respectively. Use available Start transient flowrate data for the first 2.5 seconds.
RP-I tank initial ullage volume of 0.32 fi3 (0.5% of total RP-1 tank volume is 0.96 fi3 which assume to fill three compartments equally).
LOX tank initial ullage volume is 4 fi3
Orifice diameter, located upstream of the RP-I tank, is 0.18 inch. Use vehicle internal environment data.
Duration of mainstage operation is 138 seconds. The initial stored helium mass is 76 Ibm at 530°R and 5000 psia. During the ground operations and captive carry periods, stored helium temperature and pressure drop to 501°R and 4726 psia due to significant temperature reduction due to the vehicle internal environment.
With
The ROCETS model was run for three diferrent cases.
In the first case, the regulator exit pressure is considered to be 350 psia. For the second case, the regulator exit pressure is set at 314 psia. The LOX tank ullage pressure is illustraed in Figure 9 . The LOX tank ullage pressure range for this case is 68.7
to 61.7 psia. Figure 10 depicts the RP-1 tank ullage pressure during mainstage operation.
The RP-I ullage pressure range is between 54.5 and 46.6 psia, therefore, the pressurization system provides sufficient helium supply to both propellant tanks within the specified operational pressure range.
The cycle times are longer and number of cycles is less than those of the first case.
In the third case, the regulator exit pressure is set at 401 psia. Figure 11 shows the LOX tank ullage pressure history.
The LOX tank maximum ullage pressure is 68.7 psia and occurs at 1.2 second. In all of the abovedescribedcases,the maximumRP-1 or LOX tank ullage pressureis belowthe proof pressure of 112.5psia. 
